Tissue distribution and developmental expression of protein kinase C isozymes.
Protein kinase C is a ubiquitous enzyme found in a variety of mammalian tissues and is especially highly enriched in brain and lymphoid organs. Based on biochemical and immunological analyses, we have identified three types of protein kinase C isozyme (designated types I-III) from rat brain. Monospecific antibodies against each of the protein kinase C isozymes were prepared for the determination of tissue distribution, subcellular localization, and developmental changes of these enzymes. The various protein kinase C isozymes were found to be distinctively distributed in different tissues: the type I enzyme in brain; the type II enzyme in brain, pituitary and pineal glands, spleen, thymus, retina, lung, and intestine; and the type III enzyme in brain, pineal gland, retina, and spleen. The rat brain enzymes were differentially distributed in different subcellular fractions. The type I enzyme appeared to be most lipophilic and was recovered mostly in the particulate fractions (80-90%) regardless of the EGTA- or Ca2+-containing buffer used in the homogenization. Significant amounts (30-40%) of the type II and III enzymes were recovered in the cytosolic fraction with EGTA-containing buffer. The expressions of different protein kinase C isozymes appear to be differently controlled during development. In rat brain, both type II and III enzymes were found to increase progressively from 3 days before birth up to 2-3 weeks of age and remained constant thereafter. However, the expression of the type I enzyme displayed a different developmental pattern; it was very low within 1 week, and an abrupt increase was observed between 2 and 3 weeks of age. In thymus, the type II enzyme was found to be maximal shortly after birth; whereas the same kinase in spleen was very low within 2 weeks of age, and a significant increase was observed between 2 and 3 weeks. These results demonstrate that protein kinase C isozymes are distinctively distributed in different tissues and subcellular locales and that their expressions are controlled differently during development.